Energy consumption is a primary concern for datacenter (DC) management. Its cost represents a significant part of the total cost of ownership (about 80% [2] ) and it is estimated that in 2020, US DCs will spend about $13 billion on energy bills [3] .
Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s reduce the memory pressure, the consolidation should consider the memory actually consumed (i.e. the VM's working set size) and not the booked memory (see Fig. 1 ). Thereby, we need mechanisms to (1) evaluate the working set size (WSS) of VMs, (2) to anticipate their memory evolution and (3) to dynamically adjust the VMs' allocated memory. Numerous research papers propose algorithms to estimate the WSS of VMs. However, most of them are able to follow either up-trends (the increase) or down-trends (the decrease) of WSS. The few of them which are able to follow both trends are highly intrusive. Moreover, to the best of our knowledge, no previous work has shown the implications of dynamically adjusting the VM's allocated memory according to the WSS estimation. Finally, as far as we know, no previous consolidation algorithm considers the WSS as a pivot. In this paper we address all the above limitations. In summary, the contributions of this paper are the following:
• We define evaluation metrics that allow to characterize WSS estimation solutions.
• We evaluate existing WSS techniques on several types of benchmarks. Each solution was implemented in the Xen virtualization system. • We propose Badis, a WSS monitoring and estimation system which leverages several of the existing solutions in order to provide high estimation accuracy with no codebase intrusiveness. Badis is also able to dynamically adjust the VM's allocated memory based on the WSS estimations.
• We propose a consolidation system extension which leverages Badis for a better consolidation ratio. Both the source and the data sets used for our evaluation are publicly available [1], so that our experiments can be reproduced.
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